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0,05-5,0 Bec.%. B KanecTBe 

MHoroKOMnoHeHTHoro oepaaoBaHnyi npnivieHfltoT 
Topcfi njiM ero ciwecb c canponenewi, a b 
KanecTBe MOAUcpuKaTopa - conn AByxBaneHTHbix 
MerannoB ryiMMHOBbix kmcjiot. M3o6peTeHne 
nosBOJineT nonynnTb 3KonorM"^ecKM MUCTbiw 
aACop6eHT. 3 Ta6n. 
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(54) ADSORBENT FOR REMOVING CRUDE OIL AND PETROLEUM PRODUCTS 



(57) Abstract: 

FIELD: natural sorbents. SUBSTANCE: 
adsorbent for rennoving crude oil and 
petroleum products fronn soils and water 
contains 95-99.5 wt % of multicomponent 



natural complex and 0.05-5 wt % of modifier. 
The former can peat or its mixture with 
sapropel, and the latter humin acid salts 
with bivalent metals. EFFECT: increased 
environmental safety of adsorbent. 1 tbi, 7 ex 
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M3o6peTeHMe othocmtc^i k 
aflcop6MpyK)Li4eMy MarepMany m moxst 6biTb 
McnojibaoBaHO aha ohmctkm noHBbi m BOflbi or 
Hec|DTe n poflY KTO B . 

MasecTeH aflcop6eHT ahsi ommctkm ot 
HecprenpoflyKTOB, coAep>KaLHMM canponenb c 
BJia>KHOCTbio He 6onee 25% c rMflpocpoGHbiM 
areHTOM. rkiflpocf)o6HbiC^ arsHT npeAcraBrifleT 

HaCblLl^eHHblM paCTBOp CMeCH BblCLUMX KMpHblX 

KMcyioT c HucjioM aTOMOB ymepofla He iwenee 14 
B neryHMX opraHMnecKnx pacTBopHTennx. 
YAenbHbiC^ pacxofl aACop6eHTa 1.02 r/r 
Hect)TenpoflyKra [1]. 

HeAOCiaTKOM aioro aflcopGeHia flsnfieTCfl 
cno>KHOCTb ero npuroToaneHi/ifl Ms-aa cjioxhocth 
nony^eHMfl rMApocfoSHoro arenra c 
npuMeHeHneM TOKCMHHbix neryHMX opraHnnecKnx 
pacTBopnTejiew . 

MsBecTeH aACop6eHT Ann ohmctkm ot 
Hec|DTenpoAyKTOB Ha ocHOBe Topcfia c 
BJiajKHOCTbfo MeHee 10% [2]. 

HeAOCTaTKOM aAcopGeHTa flBJifleTCfl 
HesbicoKafl aAcop6i4MOHHafl cnoco6HOCTb m 
norepfl aAcop6L\MOHHoC^ cnoco6HOCTM npM 
xpaneHMM bo BJia>KHOM cpeAe. 

MsBecTeH aAcop6eHT Ann ommctkm ot 
HecfiTenpoAyKTOB nyTeiw mx 6Mopa3Jio>KeHMfl, 
coAep>KaLL^MM opraHUHecKMe coeAHHeHUFi, 

flBJlflfOLLJ,HeCfl MCTOHHMKOM 33013 H Ct)OCC|DOp3, 

MamnGBbie oixoAbi npoMSBOflciBa 

rnyTaMMHOBOM KMcrioTbi, a raioKe BeinecTBa, 
GoraTbie aiviMHOKMcnoTaMU, BbiGpaHHbiMM us 
rpynnbi, coAep>KaLneM myTaiviMHOByHD KucrioTy, 

rni/mHH, THp03MH, JieML^MH, TMCTHAHH, ajiaHMH n 

BGLnecTBO ocHOBHoro xapaKTGpa, HanpuMep, 

TMApaT OKMCM Haipufi, a B KaMeCTBG 

opraHMHecKOM KucnoTbi, HanpMMep, KanpoHOByfo 
M onenHOByfo. B ycnoBMfix yMepeHHoro KJiMMara 
npoiJ,ecc OHUCTKM or HecjDTenpoAyKTOB 
3aKaHHMBaeTC5R B TeneHMe 1-3 Mec9\u,eB [3]. 

HeAOCTaTKOM aACop6eHTa flBJiaeTCfl 
cno>KHOCTb aAcop6eHTa, ocHOBaHHoro Ha 
AecjDni^MTHbix opraHMHecKMX KucnoTax, a lahOKe 
AnnTenbHOCTb npoiJ,ecca ohuctkh ot 
HecjDTenpoAyKTOB, npoTeKahDinero 1-3 Mecfii^a. 

rio TexHMHecKoPi cyinHOCTM n AOCTMraeMOMy 
pesynbTaTy HanBonee 6ni/i30K k npeA-no>KeHHOMy 
3ACOp6eHT ATlfl OHUCTKH OT HScfiTenpoAyKTOB, 
npuHflTbiM 33 npoTOTun [4] AACopSeHT 
BKnfOH3eT L4ennfono30coAep>KaunMM MSTepi/ian \a 
aMMH0C0Aep>KaLJ4Mki MOAnctDHKaTop, b KanecTse 
i4erinfono30coAep>KaLnero MaTepMana - Topcf), a 
B KanecTBe MOAMclDMKaTopa - con?iHOKMCJibie 
conn ariMcjDaTMHecKMx awMHOB c ahmhom 
opraHMHecKOM i^enn Cs - Ci8 npn cneAyioineM 
cooTHOLueHMM KOMHOHeHTOB Bec.%: Topc|3 - 95,0 - 
99,95, cojib awiMHa - 0,05-5. B KanecTBe 
MOAMctDHKaTopa McnonbayioT, nanpuwep, 
conflHOKMcnyio conb OKraAei^MJiaMMHa (1 
aMMHOoicTaAeL4MncTepMnaMMH), cno>KHOCTb 
nonyneHMfl KOToporo noATBep>KAaeTCfl b 
XMMMHecKOM 3Hi4MKnoneAMHecKOM cjiosape, 
M3A-BO "CoBeTCKafl 3Hi4MKnoneAMfl", 1983, c. 
405, TAe AaHO onMcaHMe cnoco6a nojiyneHMyi 
OKTaAei^MJiaMMHa, ocHosaHHoro Ha 

KaTaJlMTMMeCKOM rHApupOBaHMM HMTpMJia 
CTeopHHOBOM KMCnOTbl. 

B KHMre fl>K. Po6epTca "OcHOBbi 
opraHMHecKOM xmmmm", m3a-bo "Mmp", M , 1968, 
c. 22 noKaaano, mto yKaaannoe rMApupoBaHMe 
npoTBKaeT na KaTanMsaTope LiAIH2 b cpeAe 

scjDMpa. 

KpoMe Toro, nonyHeHne HUTpMncTeopi/iHOBOM 
KucnoTbi ocHOBano na peaKi4MM L4MaHMCToro 
KajiM^i c ranoMAaMM ariMctDaTMHecKMX 
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COeAMHeHMM. 

OTCtOAa BMAHO, HTO HeAOCTaTKOM 3Toro 

aAcopSeHTa flBfiJieTCfl cno>KHOCTb 
KaTannTMHecKoro npoi^ecca npMroTOBJieHM5i 
aMMHOcoAep>KaLAero MOAi^4>MKaTopa, 
BKntoMatou^ero McnonbaoBaHMS nAOBMTbix 
BeiABCTB M opraHMMSCKMX neTy^MX 
pacTBopMTeneC^, hto BpsAHO BJiMaeT na 
3KonorMfo. 

SaAaneM M3o6peTeHMn flBJifleTcn nonyneHMe 
aAcop6eHTa, 6ojiee npocToro m SKonornnecKM 

HMOTOrO. 

3to AOCTMraeTC5i Tewi, hto aACXDp6eHT 
OHMCTKM OT HecjDTenpoAyKTOB, C0Aep>KaLAMPi 
MHoroKOMnoHeHTHoe npMpoAHoe o6pa30BaHMe b 
KonnHecTBe 95 - 99,5 Bec.% m MOAMcf)MKaTop b 
KOJiMHecTBe 0,05 - 5,0 Bec.%, OTJiMMaioiAMC^cfl 

TeM, MTO B Ka^ecTBe MHOrOKOMnOHeHTHOrO 

npupoAHoro oGpaaoBaHun oh coAep>KMT Topcf) 
MJiM ero CMecb c canponeneM, a b KanecTBe 
MOAncjDMKaTopa - cojiM AByxsaneHTHbix 
MSTannoB ryMUHOsbix kmcjiot. 

AACop6eHT nonyHaKJT crieAyK^iAUM o6pa30M. 

Canponenb TaK )Ke, KaK m TopcjD, - 
MHoroKOMnoneHTHoe npMpoAHoe o6paaoBaHMe, 
MMeK3LAee b cbobm cocTaae paanMMHbie 
opraHM'-iecKMe m MMHepanbHbie seinecTBa. B 
Ta6n. 2 npMBOAMTca opraHOMMHep3nbHbiM 
cocraB TopcjDS MapycMHCKoro MecTopo>KAeHM^i m 
canponen?! MMKCKoro MecTopo>KAeHHfl 
Hobocm6mpckom o6nacTM. 

KaK BMAHO H3 Ta6n. 2, b TopcjDe 
opraHUHecKi/ix BeLLJ,ecTB babog ©onbiue, neivi b 
canponene, - 80% npoTUB 40%, a KanbL\M5i b 10 
pa3 MeHbLue, T.e. 3% npoTUB 30%. 

B Topcf^e M canponene opraHUMecKne m 
MMHepanbHbie eeLi^ecTBa ssaMiviocBflaaHbi 
Me>KAy co6oM M oSpaayfOT cno>KHbie 
opraHOMMHepanbHbie KOMnneKCbi. 

ripM B03AeMCTBMM XHMMHBCKHX M 

CjDMSMKO-XMMMHeCKMX CjDaKTOpOB Ha 

opraHOMMHepanbHbie KOMnneKCbi npoMcxoAMT 

paapbIB XMMMHeCKMX CB513eM M B03M0>KH0 

pasAeneHne KOMnneKCOB m ussneMeHMe 
opraHMHecKOM Mnn MunepanbHOM nx 
cocTaBnfiK)Lu,eM. 

ripM BOSAeMCTBMM Ha Topc|3 LuenoHbto 

BblAenSRHDTCfl ryMMHOBbie KMCnOIbl (Kp3TK3fl 

XMMMHecK3fi 3HiJ,MKnoneAMfl, foe. HsyHHoe 
M3A3TenbCTBO "CoBeTCKafl 3H4MKnoneAMfl", t. 1, 
1961, c. 1014-1015). 

Bo3MO>KHa TaKxe A^OTpyKi^ufi 
opranoMMHepanbHoro KOMnneKca npn a^mctbmm 
Ha canponenb pacTsopoM MunepanbHOM 
KMcnoTbi, HanpMwiep conaHOM. B 3tom cnynae 
MaaneKatoTCfl Ma canponenn weTannbi m 
o6paaytoTCfl conM MeTannos, nanpMMep 
xnopucTbie conM Kanbi^Mn, MarHMn, nM6o 
>Kene3a. 

ryMMHOBbie KMcnoTbi - TaK>Ke cno>KHafl CMecb 
coeAHHeHMiJi paanoro cocTasa m CTpoeHMS, 
BXOA^iiiiafl B cocTaB TopcjDa m canponene. 
ryMMHOBbie KMcnoTbi Top0a M canponenn 
coAep>KaT aMMHOKMcnoTbi. OnpeAeneHne mx 
KonM^ecTseHHoro m KaMecTBOHHoro cocTasa 
npoBOAMnocb na asTOMaTMMecKOM ananMaaTope 
aMMHOKMcnoT AAA339. AnanMsaTop 

npeAHaanaMBH aha KanecTBeHHoro m 
KonMHecTseHHoro onpeAensHMfl aMMHOKUcnoT 
MeTOAOM MOHOo6MeHHOM xpoMOTorpacjjMM Ha 
MOHMTax. B Ta6n. 3 npeACTaBneHbi peaynbTaTbi 
ananMaa aMMHOKMcnoT, coAep>Kai4Mxcfl b TopcfDe 
M canponene b % BOSAyuJHO-cyxoro aeu^ecTBa. 

KaK BMAHO Ma Ta6n. 3, b TopcjDe cywMapHoe 
coAep>KaHMe aMMHOKMcnoT cocTasnneT 13,32%, 
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a canponejifl - 4,79%. Bee aMMHOKMcrioTbi, 
onpeflejieHHbie b Topc|3e m canponene, 

OTHOC^lTCfl K aJlMCpaTMMeCKI/IM (x-aMMHOKMCflOTaM 

(fl>K. Po6epTC, "OcHOBbi opraHM^ecKoC^ xmmmm", 
M3fl-BO "Mmp", M., 1968, c. 59, Ta6ji. 20-1). 

AjlMCpaTMHeCKHe a-aMUHOKUCnOTbl C HOHaMM 

MeianjioB co cieneHbto OKi/icneHMfl + 2 
oepaayfOT conn aMUHOB, npeflCTasrifiHDmMX 
BHyipuKOMnneKCHbie, xejiaiHbie coeflUHeHn^i, 
KOTopbie rnflpoctDo6Hbi, He pacTBopsiioTCfl b BOfle 
M cna6o AUCCOi^MnpoBaHbi (B.A. FlaBnoB, "Kypc 
opraHMMecKot^ xmmmm", msa-bo "Xhmma", M., 
1972, c. 228). 

PeaKL^MK) BsamwoAeMCTBUfl 

aJlMCj^aTMMeCKMX ot-aMl/IHOKMCnOT c pacTBopoM 

conn AByxBaneHTHbix MerannoB, Hanpi/iMep c 
xjiopucTbiM Kanbi^neM, mo>kho npeAciaBHTb 
ypasHeHneM (1): 



ZNH -R-COONa + CaCl 
Z Z 



■¥ ZM-a.Cl + 



oc 





(B. A. nasjiOB, ' 

MSfl-BO "XHMMfl", M., 
KaK BMAHO, B 



'Kypc opraHMHBCKOM xmmmm", 
1972, c. 354-355). 
peaynbiaie peaKunn (1 ) 
o^paayioTCfl BHyrpuKOMnrieKCHbie, xenaTHbie 
coeAHHeHMfl aMUHOKUcnoT c Kanbi^neivi. 

BHyipuKOMnneKCHbie xenaTHbie coeAHHeHUfl 
npeACTaBJiflHDT coGoC^ rejieo6pa3Hbit^ ocaflOK, ne 

paCTBOpi/IMblD^ B BOAe, KOTOpblf^ MO>KHO 

McnojibsoBaTb b Ka^ecTBe MOAMcjDHKaTopa 
saflBJieHHoro aflcopGeHTa. TaKUM o6pa30M, atia 
nonyneHMfl MOflMcfiMKaTopa Heo6xoAMMO 
MSBneHb M3 Topc|Da ryMMHOBVK) KMcnoiy, a ms 
canponensi AByxsaneHTHbie Merannbi. B 
npoi^ecce peaKi^nn ryMMHOBbix kmcjiot c MonaMM 
AByxsaneHTHbix MerannoB o6pa3yK)TCfi ne 
pacTBopuMbie B BOAS, xenaTHbie, reneo6pa3Hbie 
conn, KOTopbie kicnonb3yioT b KanecTBe 
MOAUcjDHKaTopa aAcop6eHTa. Bo3mo>kho raioKe b 
npoL\ecce nonyHeHMn MOAUcfuKaTopa 
npuMeneHMe xnopMCTbix coneM AByxBaneHTHbix 
MeiannoB, Bs^iibix H3 HMcna XHMpeaKii/iBOB, 
HanpMMep xnopMCToro Marni/ifl n xnopucToro 
>Kene3a. KaK 6bino noKaaano, ryMMHOBbie 
KucnoTbi M3BneKatoTcyi m3 TopcjDa pacTBopoM 
LL^enoHM c pH 11-13, a AsyxsaneHTHbie werannu 
M3 canponenfl pacTBopoM KUcnoTbi c pH 2.0-3.0. 

nOSTOMy CMeiUMBaiOT OCTarOK TOpc|Da, KOTOpblC^ 

nocne MaBneneHMfl ryMMHOBbix KucnoT HMeer pH 
10-12, a canponenb nocne MaBneneHMfl 
AByxBaneHTHbix wierannoB - pH 1.5-3.5. 
CMeujMBafl ocTaiKM lopctDa m canponene, 
npoMSBOAi^T HeC^TpajiH3aL4mo ao AocTHKennfl pH 
7-8 M Mcnonb3yioT b KaMecTse 
i4enniono30COAep>Kainero waiepnana. K 
L;enniono30coAep>KaineMy Marepnany, 
cocTOflii^eiviy m3 Topcfia, BaaroMy b KonnnecTBe 
95-99,98%, BHOCflT MOAUcjDHKaTop b bmas 
reneoSpaanoM conn ryMMHOBOM KucnoTbi c 
AByxBaneHTHbiM MerannoM, BSflTbiM b 
KonMHecTBS 0.05-5%, TLnaienbHO 

nepeMeiuMBafOT m nonynafOT aAcopGsHT. Saieivi 
cneAysT cyiuKa m MSMejibHeHne c oSpasosaHneM 
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nopoLUKOBoro aAcop6eHTa. Ecnn nepeA cyiuKoii 
npon3BOAflT rpanynnpoBaHne, to nonynaioT 
rpanyni/ipoBanHbiC^ aflcop6eHT. HM>Ke 
npuBOAflTCfl npuMepbi aACop6L\MOHHo£^ 
cnoco6HOCTM nonyHeHHbix aAcop6eHTOB. 
ripMMepbi 1 . 

OnpeAenenne copGi^MOHHot^ cnoco6HOCTH 
aAcop6eHTa b OTHOLueHnn iwaisna. 

McnonbsoBanM nopoLUKOBbiM aAcop^enr, 
coAep>KaLAkiM b %: 

CMecb Topc|3a M canponenn b cooTHOiueHMM 
1:1-96, 

conb KanbL4Mfi c ryMUHOBbiMn KMcnoraMM - 4. 

Ha ropM30HTajibHO ycTaHOBneHHyto 
MeTann^l'^ecKylo nnacTuny HannBann 2,03 r 
OTpa6oTaHHoro iwacna M63/IO r, BSflioro 

nocne npo6era aBTOMo6nnfi 10000 km. Ma 
HasecKM aAcop6eHTa 6pani/i iwanbie nponopi^MH 
n paccbinann na oepaaoBaBLueecfl MacnflHoe 
n?iTHO. ripM aACop6i4HM Macna i4BeT cop6eHTa us 
CBerno-KopHHHeBoro CTaHOBi/incfl TeiviHbiM. B 
npoLJ,ecGe BHeceHi/i5i HOBbix nopi4MM aAcopGeHia 
yBennHnBanacb npoAOJi>KHTenbHOCTb ao 
MOMeHia noieMHeHMJR aAcopCeHia. npoi4ecc 
aAcop6Lj,MM Macna mo>kho CHnrarb 
aaBepujeHHbiM, ecnn b leHBHne 5 muh hg 
nponcxoAUT noieMHeHn^i nocneAHeM nopi^nn 
aflcop6eHTa. BbiAep>KMBanM b reHeHne 40 mmh. 

OSpaaoBaBLUMMca npoAyKi aACopSnMH 
pbixnnnn. Sareivi BonocaHOM LU,eTKOM yAanann 
ero c noBepxHocTM MeTannnHecKoPi nnacrnHbi, 
B3BeLUMBanM MeTannnHecKyfo nnacinHy m 
paccHMTbiBani/i creneHb naBneHeHUi^ 
HecjDTenpoAyKTa. TaKUM BaBeiunBaHneM 
onpeAenann KonnMeciBO napacxoAosaHHoro 
aAcopGeHia i/i paccMHTbiBani/i KonnMeciBO 
Macna, nornomaeMoro 1 r aAcop6eHTa. B Ta6n. 
1 npnBeAehbi peaynbiaTbi onpeAenenniR 
cop6m/ioHHOki cnoco5HOCTH 
MOAHc|3ni4npoBaHHoro TopclDa no OTHomeHMfo k 
OTpaGoxaHHOMy Macny. 

ripMMep 2. 

OnpeAeneHne cop6i4MOHHOM cnoco6HOCTH 
aACop6eHTa k Maayry. 

B KaHecTBe i4enniono30coAep>KaiJ4ero 
Maiepnana aAcop6eHTa Mcnonb30BanM Topcf), b 
KanecTBe MOAMct)MKaTopa conb MarHMfl c 
ryMMHOBOM KMcnoTOM B Bec.%: 

Topcf) - 96,6%, 

conb MarHMSi c ryMMHOBOM KMcnoroM - 3,4%. 

B npuMepe ncnonbaoBann Maayr ronoMHbiM 
40 OKn 02 521101104, fOCT 10585-75. 
MeiannnMecKyHD nnacinHy BSBeiuMBanM, nocne 
Hero HanMsanM na ee noBepxHocib 3,1 r 
Maayra. Ma HaBeoKM aAcop^enra ManbiMM 
nopi^nflMM Hacbinann ero na Ma3yT m pbixnunn 
AO rex nop noKa Masyr ne npespaiAancfl b 
pbixnbiS^ npoAyKT. flocne sroro BbiAep>KMBanM 30 
MMH, ki o6pa30BaBLUMtic5R pbixnbiM npoAyKT 
CMerann c MerannnHecKoC^ nnacTMHbi 
BonocflHoP^ LAeTKoC^. BaBeiuMBanM ocTaroK 
aAcop6eHTa n MerannnHecKyK) nnacTHhy. 
PaccHHTbiBann pacxoA aAcop6eHTa b r na 
OHMCTKy 1 r Masyia m cieneHb MasneHeHMfl 
Masyra aAcop6eHTa. Pesynbiaibi 

npeflCTaBnsHbi b Ta6n. 1. 

ripuMep 3. 

OnpeASJieHne cx)p6i4MOHHot^ cnoco6HOCTM 
aAcop6eHTa k OTpa6oTaHHOMy Macny na boahom 
noBepxHOCTH. 

ripuMeHflni/i aAcopSeHT nopoLUKOoCpaaHbiM, 
coAep>KaLAMM b Bec.%: 

Topct) - 97,5%, 

conb Kanbi4Mfl c ryMMHOsbiMn KMcnoraMM - 

2.5%. 
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B CTeKJIflHHblM CraKaH eMKOCTblO 100 MJl 

HajiMBanki 75 mji BOAbi m BSBeuji/iBanbi, nocne 

Hero BbiJiMBariM 1 r oTpaGoiaHHoro wiacna 
M6 3/10 r (rOGT 10541-78). Ma oGu^eM HaBecKM 

nopoLiJKOo6pa3Horo aflcop6eHTa OTenpann 
He6ojibLuiie nopi4iiM 11 paccbinariM mx Ha 
nosepxHOCTb Macn^iHoro n^iTHa flo rex nop, noKa 
Bce Macno He "cBfl>KeTCfl" aflcop6MpyfOL4MM 
MBTepManoM. Hepea 10 mmh CKonneHne wiacna c 
aflcop6eHTOM CHMMann c noBepxHOCTM BOAbi. 
BsBeLUMBariM craKaH c OHMLi4eHHOM boaom. SareM 
BSBeiuMBanM ocTaroK aflcop6i/ipyfOLnero 
Maiepnana. PaccHHTbiBann creneHb 
MSBfieHeHUfl Hecf)TenpoflyKTa aflcopGeHTOM, a 
TaioKe vAejibHbiC^ pacxoA aAcopGeHTa b r/r 
OTpa6oTaHHoro Macfia. 
ripuMep 4. 

OnpeAeneHne copei^MOHHoR cnoco6HOCTM 
aAcopGeHTa k HHAycTpnanbHOMy Macny, 
pasjiMTOMy Ha BOAe. 

□ pi/iMeHflnn aAcop6eHT rpaHynnpoBaHHbiM, 
coAep>KaLjj,nM b Bec.%: 

Topc|D - 98.5%, 

COJlb MaHMfl C ryMUHOBblMM KMCJIOTaWH - 

1,5%. 

B CTeKTifiHHbiM CTaKan eiviKOCTbfo 100 mji 
HajiMBajiM 75 Mn BOAbi i/i BSBeLUHBann, nocne 
Hero BJinBann lyAa 1 r HHAycTpnanbHoro Macna 
T" (rOCT 17479.4-87). lAs oGii^eM HaBecKH 
rpaHyni/ipoBaHHoro aAcopGeHia OT6Mpann 
HeGojibLune nopi4ni/i i/i paccbinann i/ix Ha 
noeepxHOCTb MacjifiHoro ao rex nop, noKa Bce 
Macjio He "cBfl>KeTCfl" aACopOnpyroLAUM 
MaTepi/ianoM. 

Mepea 10 muh CKonrieHMe Macna c 
aACopSeHTOM CHMMann c noBepxHOCTH BOAbi. 
BaBemnBann craKan c OMnmeHHOM BOAofi n 
ocTaroK aAcopGeHTa. PaccHMTbiBann yAenbhbiM 
pacxoA aAcopGeHTa na OHUCTKy 1 r Macna n 
creneHb naBneHeHu?! Macna c noBepxHOCTM 
BOAbi. PesynbTaTbi npuBGASHbi b Ta6n. 1. 

ripuMep 5. 

McnonbaoBaHMe aAcop6eHTa atia ohmctkm 
seMnn OT pasnnBOB hscIdtm. 

B KanecTBe L^enjiK)no30coAep>KaLAero 
Maiepnana aAcop6eHTa npMMeHflnn TopcjD m 
canponenb, a b KanecTBe MOAUcpuKaTopa conb 
Kanbi^Mfl c ryMMHOBbiMM KMcnoTaMki b 
cooTHOLueHmi: 

TOjpdp M canponenb (1:0,5)-98%, 

conb ryMara Kanbi^Msi - 2%. 

B KanecTBe Hec|DTenpoAyKTa ncnonbaoeann 
HecjDTb roCT 99-65-76. HasecKy aeMfiM MaccoM 
100 r HacbinariM na CTSKn^HHyio nnaciMHy. 
SarsM Ha noBspxHOCTb aeMJiM HariMBanM 5,01 r 
HecpTM. Ma HaaecKM aAcop6eHT nacbinann 
nopmiflMM Ha HecjDTflHoe njiTHO m puxnunn 
o6paayfOLAMt^cfl npoAyKT cop6i4MM ao 
o6paaoBaHMfl paccbin^aTorc npoAyKia, He 
o6paay[OLL^ero MacnflHbix nflTen na 6yMa>KHOM 
cnenKe. riocne OToro paccbinHaTbii^ npoAVKT 
CMeLUMBani/i c HasecKOM sbmhw ao o^pasoBanki^ 
OAHopoAHOM Maccbi. Mspsa 25 AHeM 
nponaBOAHJiM nocsB rpaB^iHbix Kynbiyp i/i 
ropoxa. BcxoAbi m pocT pacTenuR 
HecyLnecTBeHHO ornnMancfi or KOHTponbHoC^ 
npo6bi. 

ripuMep 6. 

OnpeAenenne cop6ij[MOHHoi;i cnoco6HOCTH 
TopcjDfiHoro aAcop6eHTa k necpTM paannToi^ na 

boahom nOBepXHOGTM. 

□puMeHflnn aAcop6eHT KpoiUKy, 
coAep>KaLi4HM b Bec.%: 
Topc|D - 99,2%, 
conh ryMaja MarHWfl - 0,8%. 
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B CTeKnsRHHbiPi craKan ewiKOCTbio 100 Mn 
HannBann 75 Mn boan h BaBemnBanM, nocne 
Hero Bnneann 1 r Hec|3TM. 

Ma oeu^eR naBecKH KpoLUKU aAcop6eHTa 
orenpann HeSonbiune nopL4MM n paccbinann mx 
Ha nosepxHOCTb HecpTflHoro nnrna ao lex nop, 
noKa BCfl HecjDTb ne CBJiabiBanacb 
aAcopGnpyioiAMM MarepnanoM. Hepea 10 mmh 
CKonnenne Hec|DTM c aAcop6eHTOM CHUMann c 
noBepxHOCTki boabi. SareM BaBeiuMBanki craKan 
c oHMLAeHHOM BOAOM, 3 raK>Ke ocraroK 
aAcopSnpyioiAero Maiepnana. PaccHnrbiBann 
creneHb naBneHeHUfl HecjDTM aAcopGeHTOM, a 
TaK>Ke yAeJibHbiPi pacxoA aACop6eHTa b r/r 
HecfiTM. PeaynbTar npsAcraBneHbi b Ta6n. 1. 

ripuMep 7. 

OnpeAenenne cop6i4MOHHOt^ cnoco6HOCTM 
aAcop6eHra k Hec|DrM, paanmoM na iBepAOM 
nosepxHocrn. 

npuMeHflnn aAcop6eHT rpaHyni/ipoBanHbiPi, 
coAep>KaLAMM b Bec.%: 

CMecb ropcjDa m canponenb b coorHoiueHMM 
(0,6:1 )-99%, 

conb ryMara Kanbi^uFi - 1%. 

MerannnHecKyio nnacTuny BaaeiuMBanM, 
nocne nero Hannsann na ee noBepxHocrb 2,5 r 
HecpTM. Ma HaBecKM aAcop6eHT ManbiMM 
nopi^MJiMM HacbinanM na neclDTb ao oGpaaoeaHUfl 
pbixnoro npoAyKTa, KoiopbiM nerKO CMerann c 
MsrannMHecKOM nnacrnHbi Bonoc^Hoti LAsrKoCi. 
BsBeLUMBanM ocraroK aAcop^sHra m 
MsrannnHecKyio nnacrnHy. PaccHnrbiBanM 
pacxoA aAcop6eHra b r na OHMcrKy 1 r necfru m 
creneHb MSBneHenn?! neclDrn aAcopGenroM. 
Pesynbrarbi npeAcrasneHbi b raSn. 1. 

KaK BMAHO M3 Ta6n. 1, b peaynbrare 
npoi^ecca aAcop6L|MM HecpTenpoAyKia na 
TsepAoPi noBepxHOCTM oSpaayercn pbixnuM 
paccbinnaibM npoAyKT, KoropbiM nerKO 
yAaniReicfl MexaHUHecKH c OHMmaeMOM 
noBepxHOCTH m mokbt ipaHcnopTupoBarbCfl b 
MJirKoPi n >KecrKOM rape. Ha OHWinaeMOM 
noBepxHocru He ocraercfi BHAHMbix cneAOB 
HecjDrenpoAyKroB. Kpowe roro, npoAyKr 
aAcop6i4MM GpuKernpyercyi n rpanynnpyercfl, 
nocne Hero i/icnonbayercfi KaK sropuHHoe 
ronnMBo. 

ripn OHUCTKe noeepxHocri/i aeMnn or 
aarpiqaneHMfl HectDrenpoAyKTaMU npoAyKi 
aAcop5LJ,MM, 5yAyHH b pbixnoM m paccbinnaroM 
C0CT051HMM, CMeujMBaerc^i c aeMnePi b 
OAHopoAHyio Maccy, Koropayi npn aroM 
craHOBMTCfl npuroAHOM AnJi noceBa rpaBfiHbix 
pacreHMM. 

B npoi^ecce ohmctkm boahom nosepxHOCTM 
o6paayeTCfl Macca, nponMrannafl 
HecjDTenpoAyKTOM, Koropayi TaK>Ke MOKer 
Mcnonb30BaTbcsi B Kanecrse jonnkiBa. 

TaKMM o6pa30M, npeAno>KeHHbiM aACop6eHT 
flBTflercfl npocTbiM m SKonornHecKM hmctbim. B 
ero cocraB bxca^it SKonornHecKM HMCibie, 
MMeioiAkiecfl b AocraroHHbix KonnnecTBax 
canponenb m lopcf), a aMMHOcoAep>KaLAMt^ 
MOAUcjDMKarop nonynatoT Ma aKonorwHecKM 
HMCTbix KOMnoHenroB, Koropbie Moryr BXOAMTb b 
opranoMMHepanbHbiP^ cocraB ropc(3a m 
canponenfl. 

CnMCOK nMreparypbi 

1. ABTopcKoe CBMAeienbCTBO CCCP N 
1773873, Kn. C 02 F 1/28, 1992. 

2. narenr CLiJA N 3791990, kh. 252-427, 
1974. 

3. ABTopcKoe CBMAeienbCTBO CCCP N 
663296, Kn. C 02 F 1/40, 1979. 

4. ABTopcKoe CBMAerenbCTBO CCCP N 
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704903, Kn. C 02 F 1/40, 1979. 

OopMyna M3o6peTeHiifl: 

Aflcop6eHT Ana ohmctkm ot 
Hec|3TenpoAyKTOB, coflepjKaiAUM 
MHoroKOMnoHeHTHoe npupoAHoe oSpasosaHne b 
KOJiMMecTBe 95 - 99,5 Bec.% m MOAUcjDHKaTop b 



KOJiMHecTBe 0,05 - 5,0 Bec.%, ornnHaioiAMMCfl 

TBM, HTO B KaneCTBe MHOrOKOMHOHeHTHOrO 

npupoAHoro oSpaaoBaHUfl oh coAep>KMT Topcp 
MfiM era ciwecb c canponeneM, a b KanecTBe 
MOflncjDMKaTopa - conn flByxsaneHTHbix 
MeTannoB rywnHOBbix KMcnoT. 
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TaCjiHLia 2 



Ui 


HaiiMeHOBBLHine 




imJHO-cvxcro seiiiecTBa 


r/n 


Beu^ecTTBa 


Topcf] 


Conporerb 


1, 


C p raH HMecKoe Be u^ecTBO 


Q0.6 


39,01 


2, 


A3 0T 


2, CI 


1.33 


3. 


ripoTeiiH 


16.36 


e.a 


4. 




1.4 


0.29 


5, 


lOi eiMaiKa 


15.18 


7.67 


6 




37.42 


17.05 


7 


3ona 


IS. 84 


SO. 39 


a 


KailbL^IIH 


3 56 


3D.Q 






D.12 


0.8 


10. 




0.01 


0.015 



6»3a90THCTbie SKTpaiaHBHbie opraHHMecKue seuiecTBa, BKnioMsiiouiHe yrreBow ii 

nojincaxapnAbi. 



Ms n/n 


AUHHOKHCnOTbl 


Tqp$> 


Caiponejib 


1 


Atnapi^HOBaa k-ia 


1.' 7 


0.41 


2 




3 6 


O.'i 7 


3 


Cepnh 


□.7 


0.24 


d 


rjiyTawiiHOBan if-ra 


1.8S 


0 5 


5 


ripojinH 


1.21 


0.51 


6, 


fjlLIUMH 


1.0Q 


0.32 


7, 


AfiaHHH 


i.oa 


0.32 


8 


BajiMH 


as 


0,28 


S 


WleTLICHMH 


3.35 


0.08 


10. 


MaojiewniiH 


0.47 


0.18 


11. 


JleiiuHH 


0.7S 


0.21 


12. 


TMD09HH 


0.74 


0.15 


13. 


4>eHMJiafiaHifiH 


0.55 


0.29 


14. 


rnCTMflHH 


0.43 


0.42 


15. 


JlllSHH 


1.27 


o.a? 


16. 


ApraHipiH 


0.03 


0.28 


Top4> MapycHHCKoro uecTOiMXUieHiifi 


HoBOCHSnpcKofl oCjircth; 



Canponenb ^UKCKora lueciopcNK/teHHn HoBocuSnpcKoii oSracTn. 



